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New Design for HemiSpherical Structure

D < R0

thickness ~  λ/2
• Sample thickness about 2mm ~5mm (sheet sample)
• One thickness get the one measurement point

General mode

Perturbation mode

thickness < D/1000
• Sample thickness small than 100 um (film sample)
• One thickness get muilti-point measurement in different frequency.

Thickness of Sample is Problem
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New Design for wide thickness range of dielectric sample in 
mmWave

1. Getting Resonator parameter : Dq 、R0、fq0、Q0

2. Insert specimen on plane mirror and setting 
thickness of sample

3. Start measurement

Progress of measurement 

The automated system accurately moves the 
sample to the maximum electric field position

Motion Resolution : 6 nm 
Unidirectional repeatability : 0.018 μm
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Low loss molding compound material Dk/Df testing in mmWave

A automated open-resonator technique is described for the determination of dielectric 
permittivity and loss tangent in low-loss dielectric materials at millimeter wave frequency. 
The resonator is kind of the semiSpherical type and consists of a concave and a plane 
mirror, and the frequency variation method is used. For precisely specimen position at 
center of standing wave, system developed an automated high resolution motion to 
move up specimens in the electric field intensity is the strongest, especially for thin 
specimen. System measurement accuracy and responsibility have been building by 
quality evaluation execution. The Gauge Repeatability and Reproducibility (GR&R) 
evaluated automation measurement system of open resonator demonstrated the high 
resolution of loss tangent. The evaluation of GR&R measurements was defined system 
deviation about 5% in permittivity and 10% in loss tangent. The perturbation method 
made it possible to obtain values of complex permittivity of thin sheet specimens of 
materials such as polyimide (PI), polytetrafluoroethylene (PTFE) and printed circuit 
boards (PCB) substrate.
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We achieved new testing method of open resonator for wide thickness range of dielectric Sheet  
in millimeter-wave band. 50um LCP and 250um Teflon  sheet dielectric properties testing in 20 GHz 
to 100 GHz.

High resolution auto motion integrated in the dielectrics properties  testing system in 
millimeter-wave, Teflon and Quartz repeatability test with our open resonator system. Loss tangent  
0.0001 repeatability at 28 GHz to 94GHz. 

Low loss material is important in millimeter-wave application. Molding compound 、PI substrate、
CCL substrate、Ltcc、ceramic etc. will development new material for millimeter-wave application. 

Demonstrates millimeter-wave dielectric properties of package materials at different process 
temperatures.

VNA  Signal trace

• Measurement Value ± R&R
For Standard sample (Quartz)  :
Permittivity = 4.42 ± 0.065@60GHz
Loss tangent = 2.1e-4 ± 7.06e-5 @60GHz
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